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1 
if is known that it is possible to prèpare 
glyoxal by oxidizing acetaldehyde, paricularly 
in the ïorm of paraldehyde, by means of  nitric 
acid. The mode of operation used in the art 
has been heretofore as foliows: 
Upon an aqueous solution of rfitric acid there 
is su_perimposed a layer of paraldehyde and the 
temperature is maintained by.. cooling at about 
]0 to i5 ° C. In order to avoid an explosive 
reaction if is necessary in this method to care- 
fuïly avoid a mixing of the two liquid layers. 
As an oxidizing catalyst if has been recommended 
fo use carbon, silica gel and other similar cata- 
!ysts in a finely divided ïorm. In this lnown 
method the duration of the reaction -is about 
5 fo 6 days. 
In order to reduce such an exceptionally ion2' 
and expensive duration of the reaction it has 
a]ready been proposed to oxidize the a!dehyde 
af a temperature between 30 and 60 ° C. staring 
preferably with paraldehyde and using as a 
catalyst nitrogen oxides which shoùid be in- 
troduced in a continuous manner- into the 
action mixture. The acetaldehyde which 
capes with the residual gases is extracted by 
washing with water and thon recowred by dis- 
filiation, in this known method important 
amounts of nitrogen oxides shouïd be used in 
order to avoid a «rushing" of- the reaction and 
the explosions which would resuit thereïrom. 
On the other hand, to avoid too great a ïoss of 
acetaldehyde the nitrogen oxides sho_utd be free 
of irrelavent gases. Now the manufactùre and 
the handiing of such large quantifies of con- 
centrated nitroen oxides presen.t great techni- 
cal problems and are very expsnsive so that the 
said method has not ben used commercially up 
to the present time. 
It bas now been fourd in applicant's labora- 
tories that in order to effect She oxidation of 
acetaldehyde into lyoxal in a Uniform manner 
and without any risk oï a "rushing" of the 
action, the only condition .is that the reaction 
mixture must always contain a sufficient amount 
of nitrous acid; the presence oï nitrogen oxides 
is hot necessary. This unexpected discovery 
bas ruade it possible as Will be seen heïeunder, 
to materially simplify the procedure. 
On the other hand applicants have round that 
while the main reaction should take place at 
a temperature higher than the decompositim 
temperature of the nitrous acid in order fo 
tain high reaction velocities, a part of the 
action may take place at a temperatUre lower 
than the said temperature withou any reduction 
of the reaction velocity. 
When the oxidation is eEected at low tem- 
peratures by means of nit2ic acid a sufficient 
amount of nitrous acid is formed by the second- 
ary rections. When hoêVër in ordèr to ac- 
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Celerate the reaction the operation is effected 
at higher temperatur.eS, as is normally required 
in ai industrial process, it is in principle necesr 
sary to add nitrois acid continuously. Now 
5 such a continuous addition of nitrous acid dur- 
inff the whole duration of the reaction would 
of course present a technical complication and 
a considerable expense. 
In order to avoid this disadvantage, accoïding 
I0 to the invention, the oxidation of acetaldehyde 
is effected by the continuous introduction of 
nitric acid into the reaction chamber contairfing 
the acetaldehFde w_hile continuously stirring 
and at a temperature higher than the decompo- 
15 sition temperature of the nitrous acid. A small 
amount of nitrous acid is introduced into the 
said chumber at the beginning of the reaction, 
and the residue gases contairfing acetaldehyde 
escaping from the said reaction chamber are 
20 thon washer, preferably at a temperature lower 
thon the decomposition temperature of rdtrous 
acid. The Washing liquid is preferably the rfitric 
acid intended fo effect the oxidation or a portiou 
of the reaction solu$ion which is thon sent back 
25 itö the Said chamber. 
In the practicàl embodiment of the method 
according to the invention, the operations take 
place preferablF in the following manner: 
The residual gases escaping from the reaction 
30 cl-amber are directed ono the lower portion of 
a colurnn Charged With a filling material, cooled 
With WatC and sprayed from above with the 
ni.tric acid Which thon fiows towards the re- 
action chamer. BF 0perating in this manner 
3 the acetaldehyde escaping from the reaction 
chamber is used for reducing nitric acid fo 
nitrous acid. At the saine time the consumed 
acetaldehyde is continuously replaced in the re- 
action Chamber. 
40 Contrary $o recommendations in the known 
methods it is unnecesSary when proceeding ac- 
cording .to the present invention to use paralde- 
hyde it is sufficient and even preferable to use 
merely acetaldehyde, 
5 The niròus acid introduced in a small quan- 
.tity at. the beginning of the reaction may be con- 
veniently in the form of a dilute solu$ion of 
sodium nitrite which is added to the acetalde- 
tyde-iitric mixture. As s0n as the reaction has 
50 Stärted any other addition of nitrous acid be- 
comC uniecessary and the oxidation takes place 
rapidly without any risk of "rushing" or explo- 
Si0ï« The duration of the reaction, whiCh as 
stated abòve takes up to 5 or 6 days with the 
55 methods used up fo the present t.më, niay be 
reduced to about 5 to 7 hours bY using .the method 
according to the present invention. 
The ïact that this method makes it possible 
fs use aCeàldehyde, and that a portion of the 
60 said ace$aldehyde i used to reducè the nitric 
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acid into catalytic nitrous acid, is one of the 
factors producing the increase in reaction velo- 
city and the much greater efliciency in glyoxal 
with respect te the acetaldehyde and nitric 
acid, as compared with the known methods 
heretofore used in the art. 
The method is perfectly well adapted te con- 
tinuous operation. In this case if is necessary fo 
add nitrous acid, for example in the form of so- 
dium nitrite, only when the equipment is just 
started. AS soon as the reaction has started the 
said addition may be interrupted. 
If has moreover been discovered that by pro- 
ceeding according fo the invention, and by using 
as an oxidizing agent an aqueous solution of 
nitrous acid having a density lower than 1.4, there 
is obtained af the end of the operations and after 
evaporation of the glyoxal, a white polyglyoxal 
having a purity of 95 fo 100% which had noyer 
been realized up to the present rime. 
The method which is the object of the inven- 
tion further offers the advantage that if requires 
no special installation for the recovery of the 
acetaldehyde carried away with the residual 
gases, since the said acetaldehyde is recycled with 
the washing liquid of the said gases. 
If is alternatively possible to operate in the 
presence of other oxidizing catalysts added to 
nitrous acid, such as selenious anhydride, vanadic 
acid, manganese salts, or any other similar cata- 
lyst. 
An example of the method according fo the 
invention is given hereunder as an illustration. 
Example 1 
280 liçres of water and 56 kilograms of aeetal- 
dehyde were nfixed together in a closed container 
having a stirrer and provided wiçh a good cooling 
system, aîter which 1100 kilograms of an aqueous 
solution of nitric acid at about 40% was poured 
into the said mixture. The temperature within 
the oxidation oontainer was maintained ai about 
35-45 ° C. The acetaldehyde used was replaced 
in proportion te ifs consumption, thus further 
introducing on the whole, 125 kilograms acetalde- 
hyde into the reaction mixture. The residual 
gases escaping from the reaction chamber were 
introduced at the base of a column charged with 
a fllling material cooled with water, acting .af the 
saine rime as a reflux cooling medium, the said 
column being sprayed from above with nitric acid 
which was directed back towards the reaction 
chamber. To start the reaction a small amount 
of an aqueous solution of sodium nitrite was 
added at the beginning of the operation. Af the 
end of the oxidation about 1000 litres of an aque- 
ous solution of glyoxal at 10 fo il% were ob- 
tained. 
The said glyoxal solution when evaporated in 
vacuum gave a white powdered polyglyoxal simi- 
lar in appearance fo paraformaldehyde ad hav- 
ing a purity degree higher than 95% which had 
noyer been realized before. 
If is very easy fo make the method continuous 
by continuously removing from the oxidation 
container a corresponding amount of the glyoxal 
solution so as fo keep constant the liquid level in 
the reaction tank. In this case the above men- 
tioned addition of sodium nitrite solution is only 
necessary when the apparatus is flrst started. 
\hat we claire is: 
1. A method for the manufacture of glyoxal 
and polyglyoxal through oxidation of an aldehyde 
of the group consisting of acetaldehyde and 
paraldehyde, comprising the steps of reacting 
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said aldehyde while stirring, with nitrous acid in 
slight excess and nitric acid in excess, in a closed 
space, ata temperature above that of decomposi- 
tion of nitrous acid, continuously recovering the 
5 evolved gases containing unreacted aldehyde, 
nitrogen monoxide and sesquioxide, washing said 
gases in a countercurrent of fresh nitric acid and 
cold water af a temperature lower than that of 
decomposition of rdtrous acid, whereby a solution 
10 of rdtrous and nitric acids containing the said 
unreacted aldehyde is obtained, continuously in- 
troducing said solution into said closed space for 
reaction with a new quahtity of free aldehyde 
continuously substituted for the consumed aide- 
15 hyde, the sesquioxide being eliminated frein the 
reaction cycle, and removing the formed glyoxal 
fiera the closed spaced. 
2. A method for the manufacture of glyoxal 
and polyglyoxal through oxidation of an aldehyde 
ri0 of the group consisting of acetaldehyde and par- 
aldehyde, comprising the steps of reacting said 
aldehyde while stirring, with nitrous acid in 
slight excess and nitric acid in excess, in a closed 
space, af a temperature in the range of 35 fo 45 ° 
25 C., continuously recovering the evolved gases con- 
taining unreacted aldehyde, nitrogen monoxide 
and sesquioxide, washing said gases in a counter- 
current of fresh nitric acid and cold water af a 
temperature in the range of 15 te 20 ° C., whereby 
30 a solution of nitrous .and nitric acids containing 
the said unreacted aldehyde is 0btained, contin- 
uously introducing said solution into said closed 
space for reaction with a new quantity of free 
aldehyde continuously substituted for the con- 
35 sumed aldehyde, the sesquioxide being eliminated 
from the reaction cycle, .and removing the formed 
glyoxal frein the closed space. 
3. A method for the manufacture oï glyoxal 
and polyglyoxal through oxidation of an aldehyde 
40 of the group consisting of acetaldehyde and par- 
aldehyde, comprising the steps of reacting said 
aldehyde while stirring, with nitrous acid in 
slight excess and nitric acid in excess, in a closed 
space, at a temperature in the range of 35 te 40 ° 
45 C., continuously recovering the evolved gases con- 
taining unreacted aldehyde, nitrogen monoxide 
and sesquioxide, washing said gases in a counter- 
current of a portion of the reaction mixture con- 
taining free nitric acid and cold water ata tein- 
S0 perature in the range of 15 te 20 ° C., whereby a 
solution of nitrous and nitric acids containing 
the said unreacted aldehyde is obtained, contin- 
uously introducing said solution into said closed 
space for reaction with a new quantity of free 
55 aldehyde continuously substituted for the con- 
sumed aldehyde, the sesquioxide being eliminated 
frein the reaction cyclë and removing the formed 
glyoxal frein the closed space. 
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